A predominantly linear relationship was present with HLE increasing with rising social class. The differences observed in HLE at birth and at age 65 between people assigned to the professional and unskilled manual social classes were statistically significant and substantial, demonstrating a clear social inequality in the amount of life, the quality of those years lived, the absolute number of healthy life years, and thus the relative proportion of life spent in 'Good' or 'Fairly Good' health.
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Introduction
Measuring the combined impact of mortality and health status provides greater insight into social differences in health than using measures relying solely on longevity. This article provides analyses of Healthy Life Expectancy (HLE) by the Registrar General's Social Class (RGSC) in England, and also compares the social patterns observed in those local authorities (LAs) which are in the Department of Health's 'Spearhead group' with other LAs. The 'Spearhead group' of LAs are those identified as the most deprived in England.
This analysis was funded by the Department of Health, as part of a wider programme of work focusing on the measurement of inequalities in health.
A companion article, in the same edition of Health Statistics Quarterly, presents a similar analysis for disability-free life expectancy (DFLE).
Background
The influence of socio-economic position and area characteristics on life chances and risk of illness has been the subject of detailed investigation during the last 30 years. 1, 2, 3, 4, 5 For example, the Office for National Statistics (ONS) has reported social differences in life expectancy (LE) by the RGSC between 1972-76 and 2001-05. 6, 7, 8, 9 Further analyses reported inequalities in major causes of death and illness across a range of socio-economic characteristics including socioeconomic position, tenure, car ownership and area deprivation; 10, 11, 12, 13, 14, 15, 16, 17 while others separate out the effect of factors connected with the individual, such as lifestyle, housing tenure and social mobility, from the contextual effects of the area. 18, 19, 20, 21 All these analyses found a clear social gradient, with those exposed to social disadvantage, however defined, experiencing a raised level of mortality or limiting long-term illness (LLTI) than more advantaged groups.
Since the 1990s, analyses of HLE have been widely reported. Ecological studies have investigated the influence of area deprivation on HLE, both in Great Britain 22, 23, 24 and abroad. 25, 26 British results
show that males and females living in the most deprived fifth of electoral wards spend twice as many years of life in poor general health, both in absolute (i.e. number of years) and relative (i.e. proportion of life) terms, compared with those living in the most affluent fifth of wards. 24 Analyses by administrative geography using the decennial census of population in 2001 observed a marked gap in HLE between local authority areas: those areas with higher LE also experienced higher HLE, suggesting individuals in areas with high LE are advantaged both in longevity overall and longevity in states of 'Good' or 'Fairly Good' general health. 27 The Department of Health's 'Spearhead group' of LAs consists of those identified as the most deprived in England. In this analysis the person years of risk contributed, rather than the number of people included, were used to calculate all mortality and prevalence rates of 'Not Good' general health in order to reflect the duration of time in the given health state assumed, and take account of the ageing of the study population during follow-up.
Allocation of social class
Linked census records from 1971 onwards and the records of family members residing in the LS member's household were used to assign an RGSC class, based on an algorithm of assignment used previously in analyses of LE by social class. 9 The six RGSC classes used in this analysis, In allocating an RGSC social class, priority was given to the study member's own first reporting of occupation and employment status at a census. If an LS member's own social class was not available, social class was allocated on the basis of other household members in the following order: firstly, the member's spouse; secondly, the member's parents (father's or failing that mother's). For those study members aged less than 16 years in 2001, social class was assigned on the basis of parental social class reported in 2001 (father's or failing that mother's). This follows the approach to social class allocation used in analyses of LE by social class reported by ONS using the LS.
6,7,9
Calculation of healthy life expectancy
The standard method, based on the Sullivan Life Table ( the 'Sullivan method') was used to calculate HLE at birth and at age 65 for each social class for England as a whole and for those living in the 'Spearhead group' and non-Spearhead LAs in 2001. The steps in this calculation are recorded in Box 3.
Box 3
The Sullivan method for calculating HLE 3 Calculate life expectancy in a state of 'Good' or 'Fairly Good' health as HLE x = ( n LWD x ) / l x and the summation is from age x upwards.
4 Calculate the variation in the precision due to the variance in the probability of the prevalence part of HLE and due to the variance in the mortality part of HLE
The variance in the mortality part of HLE is given as:
while the variance of the prevalence part is given as:
where N x is the number of persons in the age interval taking part in the study l x is the probability of survival to age x L x is person years lived in the age interval in 'Good' or 'Fairly Good' health  x is the proportion of people in age interval in 'Not Good' health Therefore, the total variance from which the standard errors and CIs are calculated is given as:
The HLE measure is based on self-reported general health, making use of the 2001 Census general health question, as shown in Box 4.
The measure was computed at birth and at age 65 for each sex and social class in each area type (i.e. 'Spearhead group' and non-Spearhead LAs). The HLE estimates are calculated by combining age and sex specific mortality rates (life tables), with age and sex specific rates of 'Good' or 'Fairly Good' general health. HLE at birth is defined as the average number of years a new-born baby
would live in 'Good' or 'Fairly Good' health if he or she experienced the particular social class's age and sex specific mortality and general health prevalence rates (during the period of interest) throughout his or her life beyond birth.
This measure reflects the current mortality and general health experience among those assigned an RGSC social class: they do not indicate how long people in a specific social class can expect to live in future in 'Good' or 'Fairly Good' health. This is because mortality and general health rates are likely to change in the future; a person's socio-economic position may also change during their life.
Box 4 2001 Census general health question
Over the last 12 months would you say your health has on the whole been……..?
Those responding 'Good' and 'Fairly Good' were classified as in 'Good' general health
The extent of self-reporting of general health by household members across the age spectrum is uncertain. While those of working age are likely to have completed the individual census form themselves, it is likely that a significant proportion of those aged 15 years or younger will have had this question completed on their behalf by an adult household member.
Results
The results are described in three sections: firstly, a socio-demographic overview; secondly, HLE is reported by the RGSC class breakdowns for England as a whole; and thirdly, class-specific absolute and relative HLEs in the 'Spearhead group' are compared with those in the nonSpearhead LAs.
Socio-demographic overview
The distribution of deaths and person years of risk within the study population for each social class are presented in Table 1 . The distribution of person years among men shows that the proportion of the study population assigned to a social class at the extremes of the RGSC scale (RGSC classes I and V) approximates to an eighth of the total population; the equivalent proportion among women is about a ninth of the population.
This socio-demographic pattern was largely repeated when examining the class distributions within the 'Spearhead group' and the non-Spearhead LAs (Tables 2 and 3 ). The proportion of men assigned to a manual social class (RGSC classes IIIM, IV and V) in the 'Spearhead group' was higher than in the non-Spearhead LAs: more than two-thirds in the former compared with approximately a half in the latter. There was also both a higher concentration of men assigned to the unskilled manual social class (RGSC class V) and a lower concentration of professional men (RGSC class I) in the 'Spearhead group' than the average for England as a whole (shown in Table  1 ). For women, the contrast in the class distribution between the 'Spearhead group' and nonSpearhead LAs was less striking, but was consistently in the same direction as for men.
Healthy life expectancy by social class for England
A statistical overview of HLE at birth and at age 65 by RGSC is tabulated in the Annex, Table A2 , and illustrated in Figures 1 and 2 below.
HLE in men at birth and at age 65 showed a more marked social class inequality than LE. At birth professional men could expect to live 6.7 years longer than unskilled men; the equivalent gap in HLE was 12.5 years.
The scale of differential in HLE at birth between the intervening classes in men is more constrained. For example, HLE between Social classes II and IIINM showed no significant difference, although classes II and IIINM had significantly higher HLE than men assigned to a manual social class (RGSC classes IIIM, IV and V).
At age 65 a gap of 6.4 years in HLE was present between professionals and the unskilled class. Professional men had significantly higher HLE and unskilled men significantly lower HLE, at birth and at age 65, compared with the intervening social classes. 
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For women, a similar social pattern is observed. The inequality in HLE at birth and at age 65 substantially exceeds the inequality in LE; professional women at birth could expect to live 80.0 years in 'Good' or 'Fairly Good' health, while HLE for unskilled women was only 68.6 years. At age 65, the gap in HLE between these classes amounted to 6.4 years.
The gradients in HLE both at birth and at age 65 between professionals and the unskilled are greater than those of LE (Table 4) . At birth, approximately twice the magnitude; at age 65, the gradients are larger, but the difference between gradients in LE and HLE are more prominent among men than women. 
Healthy life expectancy by social class and LA 'Spearhead' status
The estimates of HLE at birth and at age 65 for RGSC classes in the 'Spearhead group' and nonSpearhead LAs are reported in the Annex, Table A3 . The social pattern of HLE in both the 'Spearhead group' and Non-Spearhead LAs is largely consistent with the national pattern for England. However, the within-class level of HLE is lower in the 'Spearhead group'.
Among men in the professional and unskilled social classes, no statistically significant differences in HLE at birth between the 'Spearhead group' and non-Spearhead LAs were present. Among men in the other social classes, however, those residing in the 'Spearhead group' had a statistically significant lower HLE compared with those residing in non-Spearhead LAs (Figure 3 ).
Among women, in all social classes other than the professional class, statistically significant lower HLEs at birth were present in the 'Spearhead group' (Figure 4 ). 
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At age 65, skilled non-manual, skilled manual and partly skilled men had significantly lower HLE if resident in the 'Spearhead group'. Among women at age 65, all social classes other than the professional class had statistically significantly lower HLE in the 'Spearhead group' (Annex 3).
The highest HLE at birth was found among professional women living in the non-Spearhead LAs where expectation of life in 'Good' or 'Fairly Good' general health is 80.5 years. The lowest HLE of 62.0 years was found in unskilled men in the 'Spearhead group', representing a gap of 18.5 years in total. In general, the effect of living in the 'Spearhead group' was smaller than the effect of social class, but added to the magnitude of inequality.
The gap in HLE at birth between professional and unskilled men was greater in the 'Spearhead group' than the non-Spearhead LAs (Table 5 ), at 13.4 years in the former and only 11.4 years in the latter. A similar contrast is observed for women. At age 65, the gap was greater in the 'Spearhead group' only for women. Table 6 compares the differences in HLE for individuals living in the 'Spearhead group' and the non-Spearhead LAs within each social class, separately for men and women at birth and at age 65. The second section of Table 6 reports the combined effect of social class and area. For HLE at birth in men and women there were differences of 15 and 16 years respectively between professionals in non-Spearhead LAs and the unskilled living in the 'Spearhead group'. The difference in the proportion of life spent in 'Good' or 'Fairly Good' health was between 9 and 12 per cent.
For HLE at age 65 in men and women, a difference of 7 and 8 years was present between professionals living in non-Spearhead LAs and the unskilled living in the 'Spearhead Group'. The comparable difference in the proportion of life spent in 'Good' or 'Fairly Good' health was approximately 23 per cent for men and 16 per cent for women.
Relative differences in healthy life expectancy by LA 'Spearhead' status
The relative inequality between social classes and between the 'Spearhead group' and nonSpearhead LAs is also substantial, indicating that those in disadvantaged circumstances have not only a shorter expectation of life, but also a shorter expectation of life in 'Good' or 'Fairly Good' health ( Figure 5 ). 
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The results across social classes generally show that men, although living shorter lives than women, spend a higher proportion of their LE in states of 'Good' or 'Fairly Good' health, in each type of area. Both sexes predominantly conform to a pattern of deterioration in the proportion of LE spent in 'Good' or 'Fairly Good' health with increasing socio-economic disadvantage. The influence of area of residence is clearly present: for each social class, men and women experience higher proportions of life spent in 'Good' or 'Fairly Good' health if they live in a non-Spearhead LA; the magnitude of difference is most pronounced among unskilled men and women and least pronounced among professionals.
The magnitude of inequality between professionals and the unskilled in the proportion of life spent in 'Good' or 'Fairly Good' health also varied between the 'Spearhead group' and non-Spearhead LAs: among men, a difference of 6.6 per cent was present in non-Spearhead LAs, compared with 10.6 per cent in the 'Spearhead group'; among women, the equivalent differences were 5.3 per cent and 7.6 per cent respectively.
The deterioration in the proportion of LE spent in 'Good' or 'Fairly Good' health with increasing socio-economic disadvantage found at birth also applies at age 65; a clear relative disadvantage was present among men and women assigned to the manual social classes (RGSC classes IIIM, IV and V) compared with their counterparts assigned to the non-manual social classes (RGSC classes I, II and IIINM). Figure 6 shows HLE relative to LE for men and women at age 65 by social class in the 'Spearhead group' and non-Spearhead LAs. 
At age 65, unskilled women experience higher proportions of their LE in 'Good' or 'Fairly Good' health compared with men; however, this is reversed for the other social classes in both the 'Spearhead group' and non-Spearhead LAs. The relative HLE of professional women was similar in the 'Spearhead group' to the non-Spearhead LAs, and in professional men, the difference between areas was slightly larger. For the other social classes a strong area type effect was present, with men and women living in the 'Spearhead group' clearly disadvantaged in the terms of the proportion of life expectancy spent in 'Good' or 'Fairly Good' health.
The scale of inequality between professionals and the unskilled manual class in relative HLE is higher at age 65 than at birth; the difference in the gap is also greater in the 'Spearhead group'. For men a difference of 20.9 per cent was found between professionals and the unskilled class; for women, the equivalent difference was 16.6 per cent.
Discussion
In this analysis HLE based on subjective well-being, as recorded by the 2001 Census question on general health, has been compared across RGSC social classes and a grouping of local authorities based on the Department of Health's Spearhead classification.
Healthy life expectancy by social class
The differences observed in HLE at birth and at age 65 between people assigned to the professional and unskilled manual social classes are statistically significant and substantial, demonstrating a clear social inequality in the amount of life, the quality of those years lived, the absolute number of healthy life years, and thus the relative proportion of life spent in 'Good' or 'Fairly Good' health.
The results of this study suggest a broad four group classificatory pattern of HLE by socioeconomic position for men and women at birth and at age 65:
 Group 1 -Professional social class: statistically significant higher HLE than all other social classes both in absolute years and relative to longevity  Group 2 -Managerial and technical and skilled non-manual social classes: HLEs in these classes were largely similar to each other; were statistically significantly lower than professionals, but higher than the manual social classes  Group 3 -Skilled manual and partly skilled social classes: most differences in HLE between these two classes were not statistically significant in women; however, among men differences were present in the non-Spearhead LAs and overall at the England level at birth, but not at age 65. These social classes had statistically significant higher HLE than those of the unskilled social class  Group 4 -Unskilled: HLEs were statistically significantly lower than all other social classes A clear gender divide in HLE was observed with women experiencing higher HLEs at birth and at age 65 than men in every social class. The level of social disparity in HLE is more marked among men than among women, both at birth and at age 65; with smaller gradients observed among women. This may reflect a different level of exposure to occupational hazards brought about by a more distinct occupational membership within specific manual social classes on the part of women, or dissimilar labour market participation profiles leading to lower durations of hazardous occupational exposures. In addition, the lower gradients in HLE found among women may reflect greater heterogeneity in the material circumstances of women assigned to the unskilled social class, compared with that of men, which can arise from differential socio-economic profiles of the spouses or partners.
Healthy life expectancy by social class and LA 'Spearhead' status
The influence of area on class specific HLE at birth has three distinct features:
 firstly, within class HLE was lower in the 'Spearhead group' of areas;
 secondly, HLE at birth was statistically significantly lower in the 'Spearhead group' of areas for women in all social classes other than professionals, while for men significant differences were restricted to the intervening social classes;
 thirdly, the disparity in HLE between the 'Spearhead group' of areas and the non-Spearhead LAs among women assigned to the unskilled social class was particularly marked and highly statistically significant, suggesting the combination of disadvantaged socio-economic position and residency in a disadvantaged area influences women's general health and mortality risk more than that of men.
The resilience, in terms of health status, of the professional class to unfavourable area circumstances found in this analysis is consistent with a threshold of social advantage effect found in previous analyses, which, once achieved, in terms of material affluence and social status, dominates or compensates for the health hazards associated with the area of residence.
HLEs at birth were statistically significantly higher for women than for men in the non-Spearhead LAs for all social classes; however, in the 'Spearhead group' of areas higher HLEs in women are only present among the skilled non-manual, skilled manual and partly skilled social classes. This suggests that an interaction effect between sex and area in the level of HLE may be operating.
Consequently, the comprehensive within class statistically significant higher HLEs experienced by women at the England level were only repeated for HLE at birth in the non-Spearhead LAs. The presence of sex differences in HLE in the 'Spearhead group' is dependent on socio-economic position.
The additive effect of sex, social class and area led to substantial absolute differences in HLE. A professional woman living in one of the non-Spearhead LAs at birth can expect to live 18.6 years longer in 'Good' or 'Fairly Good' health than a man assigned to the unskilled social class living in the 'Spearhead group' of areas.
The sex divide in the proportion of life spent in 'Good' or 'Fairly Good' health is largely inverted to the pattern in absolute differences. Men live shorter lives compared to women, but spend a higher proportion healthy. Consequently, the greater longevity of women is accompanied by longer durations in states of poor health. This suggests that the health and social care needs of women will exceed that of men in each social class and area.
Conclusion
This analysis reports HLE by socio-economic position and 'Spearhead' status, and establishes clear inequalities in the duration of subjective well-being. A predominant linear relationship is present with HLEs increasing with rising social class; however within class HLEs for men and women are lower in the 'Spearhead group' compared with the non-Spearhead LAs, and statistically significantly lower among the intervening social classes for men, and among women all social classes other than the professional class.
The classification of HLE into four distinct social groupings is useful in two respects: firstly, it extends the traditional measure of inequality between the extremes of the social scale by uncovering the presence of inequality between the adjacent social classes; and secondly, it helps to identify the different level of likely service need presented by these distinct groupings. 
